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(&w) fctfc. *filtli, 'Vixkimim 
Ktswxoz t zmh txto o . zttzmo C^LT Vi 

EJ6Sr#SILT, «8£-f|I i: l±/W 77rS«S(l (}S 
iSfl) T*D. fi-f-fDIl .^NVWX^SflT! i;^? 
y^iHT 2 b-frh D=T 2 /'T] T^fS^ixS , J:ot. 
fi-f <Dt. fEvSH I i: 7)H DXl(t LED S^F 

Ki£ASill» ;s F^ng(:Jt^l L-T L E Dsg^MiiTJ 
(«S¥^fctS) 3&«»/5>*i, m5W>7 7cr)J:?<,zW. 
MT^i)§ii^#tt^^oTv^, 0. ^ffiTjP 
{itJS'PocDX I itiiitm*. <IiT\ LE 

liLt^i:^, SJWT, <± 3 0 m s J2lTTJMUf J: 
<. mzl OmsUlTtnit^SiUv, 

x«t 2 ttfbe*^*se« fcija tti. ^ft 'j r<?5int-& 
mn t mmfrzti J; d ji^ii ^ * s s i l < . in g a n 
&®.mtt-r&m£m?X'i& wxmi o. 2 n s ti 

±. J: L <(i 1 n sJ^±{cfS5E$iiS . 
[0024] IXTlz, Hl^rW^LH6Sr#^LT. *H 
W.l» LED US Wib^f^UHSr IftBfl-r 6 . C i T 
(i. 03*3j:V05{C^li:LTem$iXTV^LE 
DffJ:M^4 9 0 nm , ftfttM) 1 0 
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0 jiWX'JtfcZii&iSrS&mizb r>-CKi«HiT4&. c^.i 

fc: , C c?)t S . L. e D jfttflslKt l tcli, *SJ: 9 . i.k 
l5»lftMaS** J 4 9 0 niriT£>SCk£J{^^&(Eli=? 
c - c 40r , le D<?:>3Bfc.'lS:*J;'/ 1 0 0 wWtJ>4 c 
k £»7c*-**«efci-¥ P =- P . « o Art § it «, ... 

[ o.o 2 5 ] ^mmnm^m.&mymz-yv^xm.m 
4- h , . ^aw-yfeft-f - - %mm**$t 

1*3151 o 2<cA*$ii&k. ::-cii, (13 (3? 7-1 ) 

@-»c~c 4 Mo#A:*j$iirt:#a. 1*13 (3t-7 1 ) <?:>«? 
«ra««3t^ft1^tcJ:<Uf3t*8feft4 9 o ii m(c 

ttfb-f &3SSM6Ki 2 in A-Cfe 9 . M5«'fl XStil 1 
0 3 w;Mt)4-^& ) *>l 7.<r>H&T&[& I 2 inAtfi h Z b 
«rft*r$-*«KttB-9 i = i : «:*£L . jSOWiysaiS 1 

0 1 k -ftBWW ZM&M 1 0 3 lzm& . 

[00 26] #(C . ffig^&gB 1 0 1 ft*. Sft&Mp 
k±Se^SIBil^- i A\A.4)£it&tf>T\ H5 (S7-1 ) 
Ji£ J: o ^m»affl 1 k x a— r * De>R4t&Oj 
#&t£?)raflto>& . fi-f < & ii* ... •- C T 

5fi «ft^ k 1 X p , o o . mSHMre k L x li±E i 2 a** 
ifcirCfc'). H5 (Sf l) £9P = l 0 0/tW(c*f 
fiy^&&Sifi I k Ti — T" 4 Dc?)ffiD - I (i 1 niAf f) 
*3t. *SM©^fl^^**8M«i2mA'?'Jb* 
;t*'€., D = 0. 5*9Mi;**i&. iiitJ:*), 
R/tii. xjgifK l o 3<7)aj?j-r^£><4 X0yf*.—T < 
D#0 . i k 5rlt*t?.fi-f < fTf-d = d 

0. 5 SrS&ife. l . ^-ffM x^itai i o 3 izm & . 

[0027] ^«t/</U.ltS 103 T1±, feft-f-- 
VSWa^SHM 1 0 2^^>iM<bitT#^m^llfi^ i 
= i 2 tmMim^ 1 0 1 *^S^»ixn/cfa-f -f 
fi^-d = d 0 . 5 ^-5T. tiSl=2mA, 
D = 0. 5<7)vm-x^dSR2:^L N tti.1j-r^>. 
/l^ttiKRCJ: 0 LEDSf 1 0 4#iB!&Sft363fc-*- 
£ , 0±<r>£ o % , #JSS:«Stf i tCi'). gBHftftfg 

8s* $ fufcfftjE** k $Bfcaj4>T'SBfc S ith Z b tfX'Z 

[00 2S]#tC. 03*iJ:tfla5(Cl3VvC, *7-2k 
LTIfiSc £*1T H4LED *T-£±fe k PJ— <0363fcaj Ji 

1 0 0 juW, ft£ifcft4 9 0 nmT-^§-ti:-i>*S^<CO 

1. >t i^bj^- i3t^§iii, nmsEfttttttftK Alt 

ttcOJ: m*2X'1,mJrlt<7mi&<rMhr>*<7)tz 
[0029] feft^-c = c 490 36«ft«^-«8««« 



.%.yt«fe*#M : .P<|*»^?e.>t^*4 9 0 n m(C^JCL^£lS 
ffi 5 m A * JBT^"*«*M[f^ i — if, £&ik L . fift* ' 
VPi^U 1 0 1k / V4 1 0 3 (Cfejii^ii^ ... 

[ 0 0 3 0 ] Mtt*m« 1 0 1 X'li, ttlSflt-^P k L -C. 
Piot . ^jiiffifi^-k L "CW±J£ i s *«9-^ «->ixT*i •) - 
bd5 (SjT2 ) ^ffiifti I D^>fiW«%U'i 
<JWM:«B8«fa&»A»P^ 1 0 O/iWtcttJG-r&^aHB j fc 
fa-f ■< iwm> - I ti 3 ») . ifc . 
f S tiiitili 5 m A tl, 5 ■! J: , 0 = 0. 6 
MttiSil*, CiUc.iO. '^X.9£<feaJl 0 3^aj.4j 

xc7)-r a — -f- 4 VtfQ . 6 X'fo2>Z k 
4- S t ^.--r-f d - d 0 . f , *• ^£ L . v -c/1 .X^ifegR 
1 0 3t3££. 

1 0 0 3 1 ] 1 0 3-cti. &«-^-«aan 

fi-^ftS 1 0 2/j>&&&i-L-£ ditt^fftH-?' i - i r. 
k »f©«!ma5 1 0 1 *» »->irC ^fi-f< ft ^ d 
= d 0 . 5 (C{n!-:.T. ^SIIB5 mA, fi-f <0. 6« 

J: OLE 1 0 4 *a|B»$ix . ±K»JE«)flBtaj^ 

[0032] c?:> J: ri tc . *^^i&*?£$rKS C k 

wm-& z k //t"^ fc , msm^.miz x o 

it-th L E tCti FTfTg^jigfiT'L E D* 

J: 9 IWc « . -f . &H&q9% & k v ^ P«1M* J 4 1 

9 . fs***5aai 1 0 1 as (csH^ata it. f 

^•^gpi 0 2Hi. in 3 v mm l ?t v 

mb ixMmzitx&imz^K 
[003314a. ±3&nmm<r>mmb vx^ivxmm 

ittB&b Ltiiifi. xn^^MX'^k^rhxH'Xmm 
liMWk =nw.m%<7)ffim$ffinb%:c>-t, bay 

b Lxwxrizwdjfcthx ottm^mmsimxhr, 

fz, fflm&— MbLX. 'VVXffMi^.it^^Xn'^- 

ta zmtrnttzms. 'vuxcomz— sk lt, j^w 
site. Ei s < a ) cc^-tj: nz'Vbxtt—s&am 

com^rMlzm^ Ltzl><F>. ( b ) oj: v*#— ^ 

ffliwofife^uist** Lfc i>o. ( c ) cox 0 iz—femm 

<7>±mz&1j i '>X?t£. L fzX o %t%£i>%z- t>ix& . ■? 
tcirh. mwm&<rWi^-hif--fcb%h£ : i1 l z. fi<? 

m\ {mizmw.-f& z b tfxz* h . w±oi-5tcA7i- 
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x</)SfJf.l:lil'!^ojx-y 3 vtfhhft. zti 

[ 0 0 3 4 ] (3Elt£>J|$Bt2 ) ^^^^JEfflSTii. .936 

-2» ^ftU£tf>f Ir"^ & . 5 0 ix W . 1 0 0 m W . 2 0 0 /< 

Jf^ 1 i: Is] L 4 9 0 n m b L-Jfc fltefcoi, >T iftBJJ 
tJ-&, fefg# c tt c = c 4 9 0 T'-m-C'J> 0 . 

%K«^p* s ^itm*S*t5#Ut|fc*5S!(g(ClBtT . p 
= p?.o- Pi oo. p ia( ,b 7 &ftLkJl&tt.Z>i,<nt-3-Z><. 
COO 35] c « c - c ., , o •e-TET* & . 

feft^— wmm-wzm^ 1 o 2<oai^-r«.«acBflt-f- 
i immcwm it mi: x-$> o. i = • 2 -c* a , 
c o o 3 6 ] tmmmm 1 o i ^iti^r^x^.--/- ^ <s 

it. ?3dltfl^p(i:. p = p so , pi oo. Put, 

iZ l-tztf^X . D = 0 . 2 5. 0 . 5 . 1 b% 

do. 25. d 0 . 5 , d 1 &JR#:' 1 <'I.X9££tf 1 0 3l:fc< 

[0037] catcj: d . mmmm 1 fci^wiiimc 

rsia J; tK— 1g?>$BfcJfcR-C$> MH^il 0 iC . LE D SjJ- 
1 o 4 timft l tz , (fit. w 200 *c wtJLhii 

astfan^. ) ^mmnrnmizisuxte. mmmmmiz* 

[0038] ;c7)J; a SrSEKJTTj&i:. fflw>.%5fcfetf> L E 
D fc mftlzMf L T fep * J: i Sr^ir^g 

tztom-rtia. &-?ix£Wffl'$-z>zbtfX'$, ttz, l 

izmm-tiilf, Bim^i'tUzi. tltl&NW&T*, 
- "CifcHfltCffl fc « . ftttOHS: |,LEDif* 

[0039] (Wi«.3 ) *^«o«»|rci±, ^ 
OJBJB 1 tiStt-S L E D^iT0ff^^»ftL^2r^ 
■*\ -O*f^LED*iT[Hl?Sti07^-r«t'jtC, # 
JBtt''W'.*9&£tf 10 3 afO**»/i>flt(RS*lTij 0 » L 
E DMmB&eM&fr^z. 6*i&fl»ilJ«fl»ptf> 
AT#>&, *f»/t'l'XMai] 0 3aT'ii. ftttiTJt;: 
ft JEf S 3I9HI^ P OfBtlSrft »T , LEDifl04 

x^mmtHm-fctg.Kcit&smt lxiz. mmsz 



bum a"h^)|Bffl(cl|X i S .i -) izfflffl 5 i L'C C 

mvmmms: l r d *-^(i«ttAf8i»-cd -&.*gRBo 

^ifidSJE^CfC'. ^/jx^^fe'^.r-f -+-5 y 
7 W >->£&izbX$ Z<r)X'&l>m& I *>k UiW-Jlz 
it . C«*^)/'CiuafflS<: L t 1 0 iii A W.J;. 3 0 0 

[004 0 ] .loj: :i ^fi^^.^lUIJK^-fSfiSc^ 

t . mm tltZ L E D Sil^».-5tC.)iS*^IH 

0 . 1 T..W- 5 0 in W * X"0)fc&m&fctM+ (■■AvtzttK 
Z <?)^nx*<?>mtm.*k<?mitt* 4 7 2 ntn^^4 6 8 
n m^c?)4 n mSlg^>^tT'^> 0 . fe^Lt US IZB 
t hixh 6 n hi & TEI T \ -ifz ... X->X. c 
V^&HSlt»JBttl«J: i^SL^aaJ 1 0 1 ^>fe«-5f- 
VdKfnS^Saiffil 0 2^J;^fe3iiJffll&g|i6&L^^*§& 
CfcWitt, L E DS^r 10 4 izepijuZix&mm'Wx 

emmmwmmzixtz l e d*t i o 4 <o««3&n: 

( 7"/l — v 7 1- ) tf€> n m^)|2lllrt t ^r^» J; fj (C ■S/kX 

T' . L E D mi- 1 0 4 <?) 7*4 — ^ 7 I- \zm? <LEDf 
Tvy&mtZBMlzWmt&ZbtfX'Z. Hffl±. feS; 

[004 1 ] CO^^>^/^t^lEfJjl£lIF^Tm^$iX 

smistfii: lxi$. LEDm¥<?>imW&i>z3zf$<zm^m 
®x"®x<F>mm.>w.*7fcmmti%m.-t& ztizxr). 3t 

aj7)«^"-f 7- 5 ■•/ 7 U > -S/ : Sr«t < "f ^. i fc ^'T^ 

[0042] (HSfi£7)UflS4 ) *SBII«MBMiT*l. ^SS 
OBfigl (^-7- 1 ) (Cfcvvr, L E D.cSr^TIlIifStw}^^'^" 
^SBt^^H^er. 4 7 5nm (Wfe) , 4S5nm 

(W-WiSfe) . 494nm tB§P a lWtC 
3SHL<*if. A J o . 5r 6 0 x< w— L-fe 

ii-^-tcoi »TSJB^s . zcr>m%, SfifiES-f-pti. p = 
P 6 O-C—J&C* 0 . fefi-^c ^-ciL-citt^^i'LTt:?! 
^c3feJgtc/StTc = c 475 . c 4 85 . c 494 i:^(t;tA7J 

[0043] feft^-ffi»S(iS-5fS2mgP 1 0 20iiJ7rr 

^.«Mfs-^(i. nsfe^.wi tmmizfkTi <r>®&m 

3lzm~>X$£®ZtXX . fefl^-c=c 475 , c 4 85 , c 
43 4 LT , -"eiX-FiV€?*(l 3 0 m A , 4 in A s 1 m 

[0044] «iiS[«iaffl5«oaj^-r < ft-^ii. 

jKtfe^0tt 1 1 H t^Mlz L/c// of jKK $ ix . i = i 
30 . i 4 . h t^fcthlZLtztf^X. D = 

0. 02. 0. 15, 0. 6 •e*t«W5JS 
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'LX&ifcffil 0 3<C*K3, 

i o o 4 5 ) ziuzx >; . mm-»&mi tmmrimz 

«fc . fl-itf J: 0 A.; J 2 i ifc , I :ttaiWKSffrr b %:m 
1 (MjWfcfclfc, 

[ 0 0 1 o } ^'^Sliil^as-fflv k — jcfii. E I) 
m?X'%&M££'£z.~?. 4ffii*££1fc$itbZbtfX'$ 
f~... Z<r>&otz. .^/ifcC L T *Bfc 

h z 1 tf&mom\wzmn&w.& t < . . 2 0 

£LLftfl:3tf4,r k#34 l -h^yrz, 
[ 0 O 4 7 ] 33rKfMi?£(i. StTftSKCJCffl-r 

X-mMXt* b., LE D iSfl-|alKUA.iJ-r & feS-S -SriSK 
k&, $J3£-?$&. 

[0048] 4 £?|||p»BJff 2 . 3 &fl*-&;fr£& £ k 
l-Z J: . m^F 1 (CfcV >T . 4 9 0 n in X" 2 0 0 m W s 4 
7 5 n m T' 6 0 /.t W b QM<T> Wk b «*jftftt - S 14 5 

[0049] JOiu Htt^]H1^4(CjSV>TU. 
B*>ft91 5r *>a&» 0 ^ < -?b fcthiz . £ jfti k ?Bfc£ii7J 
k OBBt^JtMWfi&S- i ofc L E k L T . »f£& 

^, *H?C9 L E DsR^T13JtfflTO£f#o T t vfritftg. 

t ^ ^ wx-h b . ms i±z «t o tt l e d s^orae 

Kt , LED $r(:-oi>t . ®5<?)J; '3iD>' I *f»*aj 

-hW&.ny^y&fozob-tbb. yyyz-^nmx' 
m< zttfX'Zriz. msm i wfitrt cwarft^-f >- 

Witter €,arn. 

[0050] msizTr^ixbm^m^x-. mmn&m 

1 k H&tt?>%£tt&4 9 0 n m , 3&3fc{fJ:fi 1 0 0 W 

fcftfU .I^^^m*ifi.*f^bt^^tt(±H3 
(sR^-l ) kPti;t-^>, feft-^c = c 490 7!;vefl^— 

caitf e^-^Bias i o 2tc!&is$*u 

t < ttSgfflJI-f - i = i j ( WMB 2 rn A ) SrtH^) 

tS. HiS£J:ft{J\ ^fflL2mA^)t#. 3 0 0//W 
(P^Ifi) ^2rttJt)^S^6. ?TOiUi3B l o 1 T" 
100/iW 3 0 0/<W= 1 •■3<7)7-' j. — r -f D$- 

Stat t , c: nicitb t at t* a. - f - ■< im cl ^ aiij-t^^ X' 
fob* zzx-m^mzit^ ta- Dt^bttb^Pi: 

«0^tc JfcMPQflb^ft & i: fe**, LE D«^SSC.^7)>' 
+^-T^r^^(c<i. T\x~r -c D i: . qcSCtf I fc 
D x I < 7^^, £ JB»H J: 



-r.x— n Dt^siffi i zymt-rbffi®. (fob 
Kti. DtdPfc i zmit +bmm -c%mk citu, - 

c k /5 £ T'd . jHffi[%aiRKi . i.kd m-Hz& t x z om. 

it Sril©: L rft^W * — tT- •< U-^ <:i j Llti^- & k 
iLli'J; \, k fob \ mftteSMj P t . fa-f ■< D k ^rai 

bx-%1* >m?iztti.x hmm-i-b z t wx-b b i><r>x-$> 

b, 

[005 1 ] 4 . -%tt^Bni l^'U iz to \,*Xli. 
mffeewm l <r>*£X''iW\LtzX :) (c. ?67t.x^j7 hyp<7) 
t"-?fifi*/\5>.x*k L SrSBHLT Cix 

« i >':> 4 -C'lttB/J L tz*mk>y*mz mo b i> <r>x- 

[0052] 4tcS''>(=, SISt«l ^r^L 4(ci3v^ 
(JjifiW) Sr^V»T*^LT*7i^\ liMrs^xf^m 

^xi>£\,K mz. mm (mmc a/mn . jta 

fie d ) . «'n"V- (ijifi 1 rn ) <7)J: olc. ^®Jg«r 
#l: L^7N"7 >< ^ SrfflV >iliJ\ HJgi7)Jf5®4 C7)*^i7) j; 

mmtft '> , j^ft^fL-r .I k tci b %.tzP>cr>W 
4cJ»S&(t3Wr<40. Sf«-&-CA&. 7^7-iL. d^ 

.^ssffia^-fct" fi-f^Dt, ^ogffi] ko 
3S-r*iktt^sreit^4. l^l**^. ±a;cork 

>^(C^ LT tfflitJ-ri. C k ^'T'# i> t» (DX'fo ►) . 

d<7)ct a 5rsae«. sifctas* p k 

ta-t^D!: mSSffl I k <7.)|Wf^ S: . mmcoBM 1 > 
L 4 <miitr k fi^ffi * P c^mfii * 35 i X Okft^tum 

mx~$ . rnrnmm 1 *^ 4 -cittiBLfcaMi^aw***: 

[00 5 3] ^SS^©l^r^L4ti3^Tti, 
^JEtOLED^ (^1 . ^2) Sfflk^rMLfc 
Zixli, mmtWiuiz-oixXMAmK Kb (IBIftlHl 

t&5£ $ *i & S'jNiBijjmw k m.^.mmwkx'<r>^m 

if 6 n miaiiOTVU— h i±.~fb ) <kXCT>L. E Dm 

Tztimt-tbzttfx'Zb. mti£, i2t:*UL 

ED^^kJJk/Ck'PI Zffi®.X\ InGaN vSttS^ffl 
^Sr^M-r S Cl k T. m?fitl* 0 . ImAHlOOm 
A 4 -C'S: fz k # (C , S&Lfe&tf 590nmK530 
n m 4 T'3g-(b-r St« trim? bZt tfX- 1 . $ <^ 
C (M4L<lin2?) GaNStR±(wf^$ii 

7i I n G a N^§tt«-^ I n G a A 1 NvS1tH$-W-r^ L 
ED»^tdc7)^-C'*i.>Ik{iS34T'i»^^. CO 
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J; -) t£ L b: DsfHF&ffl^Jt £ $ icli . mti&cr>BM 1 > 
14 k HttatibftC? . ft- ^<7)rt^)»r7E 

[ 0 0 5 4] ( ^Afe^B® 5 ) \M 9 lttfflfo<?WM.<n L 

e d -7 > -rzTi^-mx'fo h ... *?&m<rmm.<r> led y > 
oik. -cf)Bfrnii(C3S(t^^^^(^s o 2bfrbttotL 

$i\Z> , L E D£?8 0 1 W^BtMi^l k 3&fc{*8 0 2 W 
.5Bttt^J* f a^Sil-Cffi+JtJ il*. ;cc. L E DJR? 
8 0 1 um&oWM 1 tZn< £ fcfc o <?) k leJ u t-& S , 

[ o 055] wile. ^mm^mmoL e d ? vrom 

7 viy ^htzmxhh , *mm<rmmzimzti&m 

fffcwm&7"<7 WK7)fc'-?<±, 4 6 0 n mfimzfo 

h/WC^ £ix&«£*£ifetS C k tfniZtLX <> » 
& , *^i|-Cii?E?tc7)b"- 6 3 0 n m T\t> 0 . #&» 

,t ay a G^ffiae**! 1 * i> ... 

[00 56] i c7) j; j 8 0 2 (cH 3 ( aH 1 1 ) 

ft*«sum%%ftjH*tt& t o l e om^x-m 
m^-h z\ k sf? 1 « . wmm.im.m.tf o . 1 - 

2-30 m A k JC ft* -5» -> T . . 508 

(16) -4 9 0 (iWSfe) ~4 74nrr. (Wfe) kS: 
flrr&.. illfiCl ESUSfeffiS-cAO . 
1 k*nl£54 VtfQ. 1- 2-3 OmAcoJ: olzMm. 
IK$£fl:3-££ k § 1 w%3fefe<7)iy»*^ LT w 

01 1 comftfctiZLtzmi, mi oiz^z 
?&itk&F?&X'hh . ::t. lai ocs^it&sbfc 

f*<7>fa*a^? h/Kciiltf , 1 <n3&Q»Oktfi5 0 

8 n m<7)k SWSIHP 1 OKMCSfcP'hS t WMtlll] 

ma k ^ kite $ * l& i > , l #» t . 1 sosbtt&^tf 
4 7 4 ii m(7)k s= uiiw^ » < »5eas**yts < 

&9. *^iiiex^^ hiVW-7 tti&lzfo £ fc*>. & 
<l>ita£ix?bfc^£;kfc$:&, 5g^l<?) 

[0057] #!liJ±\ *HifeC7)fliJ©.tf0L E D 7 >T(CiJ 
ivt. LEDff SO 1 2:0 . 1 m AT'lBfiL^k ^ , 
LEDifSOl 3&%5fcLT 5 0 8 n mDife'jftW&fl 
^**Ji«5k/uk(a&ieSfL>5:vwC\ LED?y 
7°Ji«5{JLEDS^8 0 l<0563t<OA3&»'Hi*S<l"C8fe 
fC^rS. LEDffSO 1 5: 3 OmAT'lEfiL^k § . 
LE D^-T-c?)^ ( Wfe4 7 4 n m ) k . ^C7)LE 

o T WM^ixh m.lifcS 0 2 coSBt ( #fe 
630nrn) k ^ft^-ri-COT'. #^fetC^^>. £tz. 



L E D3K^8 0 1*2 in A'CftSSIj L/^k * tCt±. 1 9 0 

8 0 1 < *wie4 9 0 n m ) bMftZixX . QfS 

<::^.-^>,. ^SiffiSrO . 1 - 2- 3 0 m A k ^; fL $ lir/c k 
5=?). C^.i-^jT. LKi:)-)>7'Mfi<?)C 1 EffiJfifa 

mmmz&w&imit.. mi ix- <~iKm<mm4r>LE 

D y > T .1 k D"£7» S ixtz y A > <r> X ~> lz% h . c <7:> J; :i 
*»^)l[^.)LED7>7"li;, 'EwTiH^O. 1- 
2 - 3 0 m A k ^-ft$ Hi-Z-c k § . l=l-#^fek JWtC 

[ 0 0 5 8 ] zcr>£ -5 (c . *H*|^a^.^J:iXtf, MM 

mz* *)5ifc&j)i$&ik-r& i. e D*^k^btflsk 

&i:»-iir^» .1 k (Ck 0 . ?S«tMt: J: 6?B3feffe^)« ft 

L E D * Iflt >Z: ZiftT-tiUJg'C'* i-v •> L ED7 

'jiSLE D«^-k^7tf*:k^)ffl 
y \ »; x- ^ 3 > £ffi*>--c 2. - k *^I*gT-*) -2. , 

[0059] ( mummm e > ^uss^mffieo l e d => 

> rti. El 9 k . KMff3M£ J; 0 KJtfe**^ 

LEDlfS 0 1k. 'C^fjMtClgtt^i-L^Ttft 
8 0 2k h mfc § ix h ... L E D 8 0 1 OlBtaiTl 

k^f^S 0 2«3ft3taj^*««-^Sii.Tajfl Sill. ... a 

tiz . led7>- ym))mz-j\ ^xmw 

[0060] HI 2ii. *«if)»LE l»m=f-<rM 

WLmM^®LmmL&tn-tmxh& . m?3i±. mmm 

&0. l--2-30mAkS:ft-rS««oT. 

450am ( Wfe ) — 4 3 0 n m ( fe ) - 4 1 5 
nm (W^fe) t^it-tZ* zcr)j: o&m=f- 3{i. HSfe 
CO©® 1 fc J; t^O 2 tC* L ^: LED SSt^fc V »T , I n 
G a N «ttJB<offlfiK&3Se*-5 -I k J: 0 MitT ^ & , 
113liCIE1 960UC S 0 . -I-WfeS 

jsh ( u . v ) {i. c 1 Emm&mmi,zt5ifz>&!gmm 

( x . y ) k . u = 4 x, '' (-2x+12y + 3). v 
= 6 y / ( - 2 x + 1 2 y + 3 ) (?>m&tf$> UCS 

urn t h &<?)mznm lt v •>& t v ^ , *ei 

fctJ l^-C L E Dfg^ k leifc LT n S 5 < >'^' . *.^A1e^ 
LEDSf*0. l£>£.30ir.A£ T'S! fL $ ^ 

( u . v ) = ( 0 . 2 5. 0 . 0 3 ) - ( 0 . 1 9. 

0.06) mm£x*$c-itix\> >s . J; ixmmfflovm 

(feU) 0. 0 7ggt*S, 

1 0 0 6 1 ] ttz. m 1 4w. *mm<Di&B<?mffi*cr> 

KT\ Wi^7^7 V)W\Z-7\t, 4 3 0 n mgg{;^ 
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y ) . Z<?.rfo&0W&mttZilizt*iz, mi>®mJ: <3i 
Y-Mz^ixl-mt^t hZ ktfT<$tiX\. > 

& , ■bffl-ciZftX.e.iV— o 5 o ii in -e& 0 . 

& * L T i > -S .. _ ^) .i # . IJjfeifc 4: y\?L)£ X ^ ? 
h'Mi. hMsO • As>0 5 : M n* 
J: ') *S2T & 4 . 1211 3 izti v >T . IttTtf* tie IT 3=> 2, 

( u . v > - ( o . 55. o . 3D t>\ ■k'mftfcc?) 

3Bte£*<lTM&, 

[ 0 0 6 2 ] Z ZX\ m 1 4 (CCT3il*ffi£tfc0>n&X 
^ 9 hH iz 3 «3fe3te«*aM 5 0 n ii. 

( 0 . ImAlOTkS ii L E E) ig?0)$BEHl:*j0f 'J\ * 
< . 3tftf*li(2 h fK&iS $ i ,. L *> L 5g-T 3 ^ 
jft£JE*<'l 1 5 ii in ( 3 0 ir. A ) tzmmz^Ztiz Lfc 

ffc^ljS.X ^ ? I- /I <?) h' - 7 H)fi( - h Z> iz*b, 3* < Mm 
iSi\.3tfc-t& Z t IZ%;& ... L ft#-> T s L E D =7 > Til" 
t>?t?&M$.. LEDSfJO. 1 mAXWMLtzb 
$ . (JffLE D^T-f :)^Ji%£S?TWfe(C^ ») . L E D 
£ 3 0 m A X'WM) ItztZ. &ftft<7Myt ( # & 6 
6 0 n in ) tLE DgjH^ffcft ( ff3£&4 1 5 n n. ) t 
im&^htf. L E >$&5fcfe(COV >T?ffiSl£^'te 

t^7ty>. ^3tf*<7).5Bt (#£6 6 0 run ) #H£HC!£t 

3gf 3y2m AT'lEiS Lizt 
*(C(i. ^3c75^7fei^{i$E4 3 0 nmt*D . L 
ED^<7)^7tajij*K-iL(Ji:'14v>.J;i: t(c. 3bfcfl«7> 
%it i> -HU I < 5r < , LED SSt^OfBfc < # £ 4 3 
0 n rn ) *tT*fifc:3r £ ... 

[0063] JI<7>J; ««S(i5r0. l~2-30m 
A £ $t ft $ -tfft t £ <?) . L E E) f7 > r C7) Sbt feC) LI C S 
&gffll,Z}ilf&®.&H±. 01 3T l'LED7>'7j >|fi 
AZMzyJ >ct)J: Jl<7)>:§. LED7>7 

<7>fe!Bfi ( u . v ) = ( 0 . 25. 0. 1) — (0. 5 

3. o. 28) mmtx-zcitLxte*). wgm<r>m& 
(fell) ii. o. ssnmx'hh. zn^nz, m$m 
Ltztz. ^mmmmizm ^ t>iitz l e d 

«fc *) i> . LED7> T(i*£ < fetia^^ft 

& „ £ *U±, L T , LED m^Mfc&JinZc 

mz IsfzifiX . < ( 2 fim±. iff A I < ti 5 fg-feJl 

[0064] zcri^'jiz, ^mm^nmtzxmi. msi 
mizx *)9&£&!flsefbti» l e Dm^-t . ledi^i 

&io-£Z>Ztlz£ 0. «St fill i L E E) eoMfe 
^•fkJ; 0 1>^:§ ^S;-fb&*#^n& le d y vrtf%t-> 

[0065] ( mmmm i ) issmmmm 5 t-^ l 
^LED7>r2r ±x£MM<?>mm 1 x-mn Ltz l e da 
fi®mz£K)mmLtzm^izmixwffl?&. led^. 



*rielK<fJ.«4:ffilR(i|3| 1 (z^s I fzisllfot R tT**3^. 
i&tf>Tl2d 1 T (C 5i L T i » * ., 5K=&- -S. jfitd L E D T 1 6 - 
1 //^Sfi^JH© 5 (Zyjk L ft: .4; -) (c . ffiJC* Srl.E D £-r 
i') i'pi ifif ':> I . K I ) y > TX'h & tiX\b h ., & ti . Z <?). 
121 1 7 <n%,?; . L E E) Attmt 1 6 (Cii . «k ') L E 
D 7 > r^^eSfelS:'$-t&^-^».«f^k t LE D4£fc 
£iSrtfi7n-9-^Cj.fSfS" 11 t&AllZii. L E D^Frl 6 
4$r8R$H-^). igiiStffil . f3.-fMDW<;lX^n 
$-fl!^^-.S>, ±iELEDjS«rigiBl 6li. 7,*$iL^e 

-«r««i(S-¥^ma5 1 b2t. ».J^fl-^k t . I 

s-r.x-T- < m™<\ £ffi&Lxthirf?>Mn'>m&i c» 
1 1 . /jizuhwm** 1 1 T-'^-f- < it" ci 

X^Sa: L E Dffiflj^S>: LTtb.-*J-f^^VPX.?BiaS 1 
6 3^*'^tSc)t$ilS, 

[ 0 0 6 6 ] 13 1 6 Ii. *Hffif)mi»LE im=f 1 6 

4^ffii>jmi5m&{£ ( uffi) m±^-tmx\hh, zz 

T\ ue^ti. oCS^Lt^S, HJt^JBl 

?^*'»3Ajc^ft(s*» u s c fifitu wioe^flLaj 

I . ZVte&u mt LTt^-g., fciEoT. IcUTTIi. rSfiii 

[0067] HI 0tC^$iLS^7t^<7.)fflje.X 

•^. 7 l> it {2 iiUi\ iJjlBiSft-/^' 5 0 8 n m ( 0 . 1 rn 
A)«il (itii:/vi:-M'7t#:(iP)^$il.1\ 4 7 4 n m 

(3 0mA) fc«»*t:'5r*K:Lfc*«oi:. ?S<Ilje$ 
il!f&!t-$'&Ztl,Z%:&„ Lttf'ot, LED^gA»^?g 
•tS^Ji. LEDS^SrO. 1 rn ATiEtftLftt (J 
B'LE D ^^^Tc^l^T'W &(c=5r 9, LE Dm=F$ 
3 OmAtillfti & . ^TlcftO^Tt (#fe6 6 0 n 
rn ) J: LE D*?0%X ( W^fe4 1 5 n rn ) fc 

3t«c<^* (*6660nm) * i ffif§'{zSt: #fe 
tc^- ^ . tiz. 2mA T'lEllJ L fz t § (cti . mic<r>m%: 
iZ£illZt'&< L E DmTcr)%>ic (#fe4 3 0 n 
m) fc«i^$iiT. ^Etc^r^. «fi£fl^0. 1—2- 
3 0mAi:^fi:$-ar7t:>:§^. CcOJ;3^:. LED7/ 
rfbtfe<0UC Sfegl3(c*i(tS«iW(i. 01 3T r l 
ED7>7j tlr2A$itft7-f >-<^J; 
[0068] J: -»Tm«illi: u ffliO^ar 9'y 7(:^f 
i:01 6£0J; '3(l4--i». <1^T'01 6(cfcV »T, |gl)« 
^"0 . 1 mA«i $ u fit = u 0 . 25 , 1 m A 

«t#ul=Uj. 37 , lEIJim^l 0rnAc7)i:§u|S= 

[0069] $ ^>{C. 0 1 5ti. ^Mtfe<DftZM<7) LED 
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X®ffiR?>3isSliB I k I . tigtt&SHg ( Jilffim c d ) k 
l >fc ,. . *iati^Sfe^)Jf^.£7.) L K D y y TO 

■m i tz t & tz h Aj § *- m t & n c y. //s s 1 1 > c k 

6. BIIWTjtt, 3 0mstlT-CA*U/J:<. «ptc. 1 
0 m s EAT k i-* - k *<SB 4U> , 
[ 0 0 7 0 ] EJTF£ .014. 15. ] 6 . 17 £#M 
L "C . *gtEtt<£>J0JB£> L E D SUB ■ L E D tiMmWkcrffl) 
fP^ffllilfflti ... d £ t'tt . 121 1 5 B «fc t/H 1 4 (C 
liEife § itT 5ST £■ u fl - u „ . a ? . Sbt335 IS 1 

0 0 hi c d X'%% 3 ■£ & £ Wtz k -~> T WH^ & , - 

fB^fS?)'^.* *k L"C(i, ^^ffli-> 
fc, d LEDjttTiniH] 6Ctt. W«J: 9 . e 

Kfl-f - u = u „ , 3 7 k . L E D C/MmS lOOmcd X'fo 
hZb 5rfg5jrr h MJgmn k = k , „ 0 //.At) £ fii ... 

[ o o 7 1 ] jfe-r . ^a5^^-fe^fi#u^'feem#-m 

SMOTXtttf 1 6 2 tc^Jj .. ;;t«. HI 6 

u #>&«XSUMi # i A ^SH«>WTiWx& ... *M*>fee# 
* f A7J ZMz b-r&t, H 1 6 ««Sll*f feUEWrtt C J: 
ixtffegfl^ 0.37 (ctflG? £ *XSMff f £ 1 in A b \> > r) 
Wr&O. A'rt x3fe£ian 6 3c?:>tti^j-^/<^vsvi .xc7:)iE 
gfifi I *« 1 mAt*J: t &1ltt-thUffiti&} i = i 
, fcJfeifeL . l 6 l fcy^xn^a l 6 3(c 

[00721SC. 1 6 1 tCtl. fiSfi^k 

h±le««Sffi(S^- i **A*S*i*. iRK&ia 1 6 IT' 
12. H l 5fcifr£ft.& J: 3 2r LE D y >T<tM$&V&.<r> 
Wflb&»4>, fi-f ^D^iSSW. ddTUIKkl 
T k , o o . ^aSffiff-Sp-k IT l£±IB i j btCC tJ 
0. Hi 5 «fc 9 k = 1 0 0 juWt2MJS"^"£-r a.— t- -f D 
ttlttO. 5tfc'JD=0. StfJWiSit*. £*ifc:J: 

= d o. 5 L . tWXtoScM 1 6 3 . 
[0073] -Hl*^ . >NVkXSy=g|5 1 6 3T'f£. feS 

- ms/Ks-^Mtsp 1 6 2fr^mt,nx% tzmmm. 

m^r i = i , k ffljrft&M l 6 l *>£>S2i4>tiT S*rf .* 
-f-^fi-f d = do. 5 {C«!oT. ISilMlmA. fi- 
f -fO. 5 CO^ Vl^Wm R ^ ^fe^ L . aj2r3~-i>„ 
;^«SKR(c J: OLE D*f 164 ««RSii. ^^"T 

1 1 . auc t u s c &mm<r) u n-c^t $ -a- 

[00 74] iJctc. HI 5iJi?/l btti^T. IftBflt; 



[0075] dtGM^^RR8 ) ^M^SrCJi. 9gjfi 
^.)©fif. 7 IZtM rc . L E D/£*TldBfctiPn-t * 

10. 40. 1 0 0 m c d t mtSm£%Ut$ it. 
■)j^K M^ttW u m?)feK*Mlfo<?)WM7 t |3J t 0 . 
3 7k —miZ L ^t-;l ^T»»!H-r * , 

[ 0 0 7 6 ] &KfS^- u« u - u (1 . „ T- - -5£ 

f. *C. k = k , ,j . k 4 0 . k , 0 0 1 SZik L A."'"J 3 i L & £> <7) 
its, 

[ o 077] &mm-mm.tkm^ ; Mmu i 6 2 was* 

r*«8K«^tiSOt<^^»6 k R tT* 0. i - i 1 -C- 

AS. 

[ 0 0 7 S ] 1 6 1 <7>,T,i3^-^5- 7- < Q 

k = k 10 . k 40 . kiookSl'fb-r^tL^o-C. S^-SP= 
A J . D = 0. 0 2. 0. 1. 0. 4 2 k ?£ hh>h. -cit 
fil^»l.fj.-f <f|^d=d„, 0K . d,,. ,. d 
0. 4 j Sr ' v'l 1 6 3 tefc < S , 

[0079] ZIUCX ') . %tfe<7)^JK6 bmMn=£W.lZ 

*> «fc c<-^^) feis^e ( u m ) & i&m 0 c . l. e d ^ 

-r 1 6 4 £ ffiSi L ., ( < I L . Z 1 S 0 m c d W 

±«m-t*-^r (r v.. ) ^mmmm^z a t >t « . SRSt^iiSffi 

*fe-Cf63e!ft!SWA*SEYb$*S C k tfX'Z tz. 
[0080] Zcr>£ 5 WSmxmii* flHcoMfe<7) L E 
D*^kRMrtc^:TtTfePWl-r£«k d &*^StE 

t o o 8 1 ] mmomm9 ) ^mmmmx-is. . mm 
<rmmi iz&vix . l e D&^mztttt 

<7:)ufi<7)t^Sr. 0. 25. 0. 3 7. 0. 5 1 k^ 
BtycSMLS-ti-. A»O s «I^*-4 0mc d— ,^^L 

[ o o s 2 ] zcr>m&. mmtmt. k = k 60 t— MX' 

= "o.26. u 0 .37. u 0 .5i k^i:LA^j3ix£i*<7)kir- 

[ 0 0 S 3 3 fe^<l-t-«aSfflfI-t^«ISI5 1 6 2 <7)aj,tJ 
-r^a^fi^i. IQS^HS7 k ISJflHcH l 6 tcM-^T 

LT. -en-fiim^ffl 0 . 0 1mA. 1mA. 2 0mA 
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[ 0 0 S 4 ] mWmtft 1 6 1 «!l',*t4f r 4 U 

' ^ ' o. oi . i i - ' 2o^5:ft-f ZlZltctf^X^ 
*«. D-l . 0. 22.0. 1 t'^hiph. %ix*tutr> 
7< 3" & -r ^ — -r- -f y d - d , . d 0 . ; . : :i . d „. , £ v 

[ o o s 5 ] ■nazx o . %m<»wm.c-> t w&r&mz 

b J: tf — flTTA* JfrnH ':) tc - L E D ^ 1 0 4 
W4&tLtc, 

[ 0 0 S 6 ] *4&91a8Ktt/|-g;$rffli, > -o«LE E) 

T^ffi*:^ i)\ 5fcJfc&&3Sffc$-ti-* - 1 #T* 
?T, ZO£ ^f^)l[?.l^)M(c L T f .)t 
ffe**<fc$*&«^t:*i. igiSffi* l 0ft-W±2£ft.*-i± 
S C > fr&McrM ftWtzMzim* L < , #(c . 2 0 fg 

i:).±Sc nzv&zt &m t l ?j> -.< tc ... 

[ 0 0 8 7 ] C<?) «fc :j fi^eStcJbffl^- 
iltf , <7) LED? >-TT«g5r^^ ^(Cfe&lftttf) 

LHH& *T'!SL flm%Xa£t^i3aE$rflML&' 
1!f/$T'3iJlT'£ & , L E DA*T@IStcA.^-r-2»feli^S: 
SlMffJ^fL^ltT. Jfe)t&Sri»RWtc3&ftS-a:* J: 3 

[0088] *^MiMT<i. «**t»aL"C« 

ft-r-s l e Dt-?*ffl^ . mzmmmm 1 rgjf l ^ 
l e Dmmn& x x/mmnmzx o 1 o« led^ 

T. miTifa^fl:*-^ - 1 (c J: o - f$ffi£B:fL£t!:.& 

:t*<. T*aea«egre § tc . .2 n * t 

[0089] Utt^lll 1 ~ 9 {CfeV »T . LED fJ6^<7) 
WMLtct^-h^-o^^mt^c^Zt tfSLt L v >itft . 

mmm.co&*mmi$ 3 0 m s WTT&ittfii < , 

1 OnsOTtn^t^iittv *jt. H*w?;l 
XO*B»iWi*<0 i 0 iz 0 . 2nsJ3LJb, £*)m$.V<l£ 
1 n s tU±t ■? h C >: TvStt/ftpTC)^ x 'J T«g*r5I 

mzmm-th z t *^r^t & s , 

[0 0 9 0] HSfeO^®l-9^B^T. 
Sr-^i: LT , -f^-r < Z3Zil2it& , t L < Ufa 

S^*i7)± 3 n mKT) T'^iltfmeiiffl, t L < IJfi 
—7- -f 2rWa<oa*<o± 3 11 mUT£9fc£ftJtft<&& J; 
d(c^(L$-ti-C i>*^*>^:^„ HMi<?)»!B5 — 9 (cist « 

P9^.tf . *fe#S3fe^*«ci: LT. ZnS:Cu, Li 
AIOj:Fe3\ A 1 2 0 3 : C r , Y 2 0 3 : Eu 3 \ 
Y (P. V) 0 4 : Eu3*,Y 2 O s : Eum Y 



2<>: : : Kuf.tfiYjOjS : K ti 'mftfot 
<5V i^ft «t&«3K«3tit«cfc LT. Z n S : C u . M n . * 
(Zn, ( • d ) S : A « . Z ii S : M n , (Sr. M 

a . b .* > 3 ( i • o 4 > , . m&.im<?mx&b lt . z . 

n S : C u , A I . L a P 04 : C e :: ' T b :: ' . S r 
( S , So) : S m , C e . Z n S i O., : M n :; ' . /ii 
7. n S : C ii . Z n S : C u . F e ( C o ) . / n S : 
P b ZnS: C u^bfcf*. Z n S : C u . A 1 &ittt<t 

y :! a i..o u: : TbS^-^fl;. #&4&forygk : XMi 

t LT. c- a S : B i , ( S r . C a ) 10 ( P0 4 ) K C 
L : Eu !t , SrS : S m . C e . S r > P > C) 7 : E u 
::t . (S Z n S : Ag, ( B a . C a . M st ) , „ ( P 
( ),, ) f C: 1 : E u i + , 3 S r 3 ( I ' ( ),j ) . ■ C ;i C 1 ... : 
K ii S«)t^)M.-m.L Lt.ZnO: Z 

n . Z ii S : AsZnS : A u . A j? . A 1 , C a : . P 2 
() 7 : D y . C a, ( P 0„ ) ■> ■ C a F 2 : S h . 3 C a 3 
( P (> 4 ) 2 • C a ( F , C 1 ) , : S b St . 3 C a 5 ( P 
0 4 > j • C a ( F . CI),: S b :: ' . M n 2 ' . M gW 
O, , 3 C a f: (P0 4 ) j ■ Ca (F, C 1 ) . : S 

[ o o 9 i ] (mmmm 1 o > ifflnttoflujtt-cseie 

LT $tc L E DIBH)^. L L < {S L. E D&ffi£fflv >T 
(fU71-^f ) SrHJgT'^ -g. , [21 1 9 {i± 
IST^L^LED.^THISS. L L <(iLED.ttr*T*i£5r 
ffl t >T § ittz =t * KTVA <7>«PM2T'#> ^ 17 1 

fix -r xtv i *ftc-c\t) o . zc?vinz±.Ezmm<7wmx" 

teM LT#/i LED |l]ifS* £ ffl^ji 4 i tT I •>£ , L z^ 1 
L . fi.ttm%$:? < xy'isj Izm&.j2.£i £ &ff\sl8%k t 

[0092] HI 9{C*S^T. LEDSftKliLE 
D y > T 1 7 2ii. X^-f6], Y^lSjtC-^ F »J v 7.74ttc 
^ffit^fES^iiT^S, ^il^-^<<7)LED^. LE 

■?&tcib. Ve&MX^ Lfc LED S?f A0f&TIBIA L 

g-^LEDsg^. LED7y7«tlttW\77Jf 
* { A& < . «*fe, B^l. ^>OHT L4 v\ f-'^ X 

Sfecoff^ 1 - 9 Tf Si£ L T £ L E D i&W. . i> L < it L 
E DSEift-^rffiS: m ^T 111 1 9 ^.^gS (f-fX7l, -f 

srf^L^it^-, mmommi, 3a^{i7Tfe^ 

LftJ:5t:#LED LED? ^nc-t-ii-WuSOT 
HI8S *: t#^c L T Wmt &Zbtz£ ') , #1±w(f feonfc 

?Mi£7.)L e d^, led? yy-x'i>mm<v$tft&. m 
&zx'mt$ j tt&zttfx°$z>tzih^ farH«i 

[0093] 

fe^fL L^v^LED ^B^H^T# 7t . 

[0094] iftt£7)A'?^£7)^-& mwmizx 
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-7t3* !&-C!5»- & :i t WX $ fz , Bimmz Jt 0 *Bfc 
m&0)&fcf& I- E D&ftc&i >Tt±. ffi&OSftfCr?- 

y -y * iz X •) K£ -2- . t&h h . iSito* Wfr 4 1 i, > |*J 

[HBfi^ffPi&lftBIJ] 

[111 ] *ftW)1€ilif«BJB 1 lzWtt>& L E Dfga*)l* 
[132] *#WBW«*<0«!B! 1 CM*>*LEDi*7*)tit 

mrnimxihz, 

[ H 4 ] L E I) XI 9 h>l X\t> & ., 

[H5 ] *#^)L E D&tt®WXWm*i\Z> LE E)?g 

•5., 

[116 ] *ffcBH<?) L E lK*M®l&X".>i/\'*mMX'mi 
[H8 ] L E D^FiT0S&T»$n^ L E D# 
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